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ABSTRACT
Purpose: To report the resolution of anterior
corneal fibrosis after Descemet’s stripping
automated endothelial keratoplasty (DSAEK), in
a patient with chronic corneal edema and
anterior stromal scarring.
Methods: A 63-year-old woman, with a history of
Fuchs endothelial dystrophy, presented with
increasingdiscomfort andgradualvisual loss inher
right eye. Clinical examination revealed long-
standing bullous keratopathy accompanied by
marked subepithelial fibrosis (SEF). Based on the
low postoperative visual potential due to glauco-
matous optic neuropathy, we decided to proceed
with DSAEK.
Results: During the follow-up period, SEF was
found to gradually resolve. Corneal clarity was
restored and an improvement in visual acuity
was observed up to 12 months after surgery.
Conclusion: DSAEK alone may represent an
effective therapeutic option for the restoration
of impaired corneal clarity in patients with
long-standing corneal edema and concomitant
anterior subepithelial scarring.
Keywords: Bullous keratopathy; Corneal
subepithelial fibrosis; Descemet’s stripping
automated endothelial keratoplasty
Key Summary Points
Descemet’s stripping automated endothelial
keratoplasty (DSAEK) has surpassed
penetrating keratoplasty (PK) as the
preferred treatment method for patients
with corneal endothelial dysfunction.
Nevertheless, PK remains the gold
standard treatment for patients with
visually significant corneal scarring.
In this report, the authors present a
patient with long-standing corneal edema
and extensive subepithelial fibrosis that
showed restoration of corneal clarity
following DSAEK alone.
DSAEK could be considered as an
alternative therapeutic option in cases of
advanced bullous keratopathy with
anterior stromal fibrosis, especially in
patients with low postoperative visual
potential or a contraindication for PK.
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INTRODUCTION
Descemet’s stripping automated endothelial
keratoplasty (DSAEK) has replaced penetrating
keratoplasty (PK) as the preferred surgical
method for patients with corneal endothelial
decompensation [1, 2]. The advantages of
DSAEK over traditional PK include faster visual
recovery, refractive and tectonic stability,
absence of suture-related complications, and
lower intraoperative and late postoperative risk,
in particular graft rejection [3, 4]. Despite its
wide acceptance, however, DSAEK is relatively
contraindicated in patients with visually sig-
nificant corneal opacities or scarring, and PK
remains the gold standard for the treatment of
the latter.
In this report, we present a patient with long-
standing corneal edema and extensive subep-
ithelial fibrosis (SEF), who showed restoration of
corneal clarity following DSAEK alone.
Procedures related to this case report were
conducted ethically in accordance with the
tenets of the Declaration of Helsinki. The sub-
ject gave her consent to publish this report. No
identifiable patient information is shown in this
manuscript.
CASE REPORT
A 63-year-old woman was referred to our clinic
for corneal transplantation due to severe bul-
lous keratopathy secondary to Fuchs endothe-
lial dystrophy in her right eye. Her past ocular
history included primary open-angle glaucoma
with advanced optic neuropathy in the right
eye. She reported undergoing uneventful pha-
coemulsification, with posterior chamber
intraocular lens implantation, in the involved
eye 3 years before presentation and pars plana
vitrectomy for vitreous floaters 2 years earlier.
Topical treatment included latanoprost
0.005%/timolol 0.5% (Xalacom, Pfizer, USA)
in the right eye.
Best-corrected visual acuity (BCVA) was
‘‘hand motion’’ in the right eye and 20/20 in the
left eye. Intraocular pressure measured by
pneumotonometry was 17 mmHg in the right
eye and 13 mmHg in the left eye. Slit-lamp
examination of the right eye revealed severe
bullous keratopathy with accompanying SEF
(Fig. 1a). Left eye examination revealed cornea
guttata without corneal edema or stromal
fibrosis. Anterior segment optical coherence
tomography (AS-OCT; Spectralis, Heidelberg,
Germany) depicted the corneal edema and the
coexisting SEF (Fig. 1b). As the corneal edema
and scarring obscured direct fundus visualiza-
tion, B-scan ultrasonography was performed to
exclude the presence of severe posterior seg-
ment abnormalities.
Considering the low postoperative visual
potential based on the patient’s glaucoma his-
tory and medical record (BCVA was 20/100
before the manifestation of bullous keratopa-
thy), we decided to proceed with DSAEK fol-
lowed by possible phototherapeutic
keratectomy (PTK) for removal of the fibrosis
[5, 6]. Informed consent was obtained from the
patient.
The DSAEK procedure was performed under
sub-Tenon’s block. After removal of the loos-
ened central corneal epithelium with the use of
a Merocel ophthalmic sponge (Medtronic
Xomed, Inc., Jacksonville, FL, USA) in order to
facilitate visualization of the anterior chamber,
areas of corneal stromal fibrosis became more
evident. A 3.2-mm limbal incision was per-
formed at 12 o’clock, followed by three side
ports at 3, 6, and 9 o’clock. After filling the
anterior chamber with air, stripping of the
recipient’s Descemet’s membrane (DM) was
performed using a reverse Sinskey hook. A pre-
cut corneal graft with thickness of 71 lm and
endothelial cell density of 2300 cells/mm2 was
used. Following removal of the anterior cap, a
7.0-mm graft was placed onto a Busin glide
(Moria SA, Mömbris, Germany) and pulled
through the corneal incision into the anterior
chamber using a fine intraocular forceps (Busin
forceps, Moria SA). The incision wound was
sutured using 10-0 nylon. At the end, the
anterior chamber was filled completely with
100% air.
The postoperative period was uneventful.
The graft remained clear and attached, and
steroids were used in tapering doses. Complete
resolution of the corneal edema was observed at
2 weeks following the surgery. Interestingly, the
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anterior stroma gradually cleared, and the pre-
existing fibrosis resolved 6 months postopera-
tively (Fig. 2a), as demonstrated by comparing
preoperative and postoperative AS-OCT images
(Figs. 1b and 2b). Furthermore, BCVA slowly
ameliorated and stabilized at 20/100 at
12 months.
DISCUSSION
Endothelial keratoplasty (EK) has replaced PK as
the treatment of choice for corneal edema aris-
ing from corneal endothelial disorders such as
Fuchs endothelial dystrophy and pseudophakic
bullous keratopathy, with DSAEK and Desce-
met’s membrane endothelial keratoplasty
(DMEK) representing the most commonly per-
formed EK techniques. In DSAEK, the host DM
and endothelium are replaced by donor poste-
rior stroma, DM, and endothelium, whereas in
DMEK the graft consists only of donor DM and
endothelium. Nevertheless, the presence of
marked anterior corneal scarring may limit the
final visual outcome; hence, PK has tradition-
ally been the surgical treatment of choice in the
presence of corneal fibrosis. Alternative thera-
peutic options have been reported in the past,
including a two-step procedure, such as DSAEK
combined with transepithelial PTK and
adjunctive mitomycin C [5, 6].
Using in vivo laser confocal microscopy,
Morishige et al. found that preoperative SEF
observed in bullous keratopathy was usually
detected in patients with long-standing corneal
stromal edema of more than 12 months [7]. In
addition, in approximately one-third of the
patients who underwent DSAEK, persistent SEF
was still detected 1 year postoperatively. Taking
into consideration this observation, they
hypothesized that the duration of preoperative
stromal edema is a key determining factor for
the resolution of the SEF and the final DSAEK
outcome [7]. Nevertheless, in our case, we
Fig. 1 Preoperative slit-lamp photo (a) and anterior segment optical coherence tomography (AS-OCT) (b) of the patient’s
right eye showing advanced bullous keratopathy accompanied by subepithelial fibrosis (SEF)
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observed complete resolution of the severe
anterior corneal scarring 12 months following
surgery, despite the long-standing bullous
keratopathy.
The development and persistence of mature
myofibroblasts in the corneal stroma are key
steps in the development of stromal fibrosis [8].
At the site of epithelial basement membrane
(EBM) injury, transforming growth factor (TGF)-
J3 and platelet-derived growth factor released
from epithelial cells penetrate the stroma and
initiate the development of myofibroblasts [8],
which contribute to the abnormal distribution
of extracellular matrix (ECM) [9, 10]. Similarly
to EBM injury, it has been reported that corneal
myofibroblasts and stromal fibrosis persisted
when the Descemet membrane was damaged
[11]. In addition, activation of TGF-J3 signaling
in Fuchs endothelial dystrophy mediates
excessive accumulation of ECM proteins [12]. In
long-standing corneal edema with epithelial
bullae due to endothelial dysfunction, both the
EBM and Descemet membrane are defective.
Thus, corneal basement membranes (EBM and
Descemet membrane) are the modulators of the
corneal fibrosis response [8]. Endothelial ker-
atoplasty restores adequate hydration of the
stroma by restoring Descemet membrane
function.
In this regard, a possible mechanism
explaining regression of SEF in our case could be
that the resolution of the stromal edema
observed following DSAEK induced the clear-
ance of myofibroblasts, the repopulation of
keratocytes and reabsorption of the abnormal
ECM components. We also performed epithelial
removal during our patient’s procedure.
Epithelial debridement has been shown to
induce senescence of stromal fibroblasts and
may thus be involved in the resolution of cor-
neal fibrosis [13]. In addition, the use of topical
steroids during the postoperative period may
have played a key role, as its use has been shown
to reduce scar tissue formation [14].
Corneal fibrosis may undergo spontaneous
resolution over months to years with a return of
partial to full corneal transparency [8, 15]. Thus,
we claim that PK should not be systematically
proposed and DSAEK could be considered as a
therapeutic option in patients with endothelial
dysfunction and stromal fibrosis, especially in
cases of patients with low visual potential or
who cannot undergo PK, such as patients under
anticoagulant therapy.
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